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Abstract of JPS283317 

PURPOSE:To enable projection exposure of high 
resolution by selecting an optimum illumination 
system according to the direction or line width of 
a pattern shape. CONSTITUTION:A light emitter 
1 is arranged in a vicinity of the first focus of an 
elliptic mirror 2: an image of the light emitter 1 is 
formed in a vicinity of the second focus by a light 
flux from the light emitter 1 via the elliptic mirror 
2, and an irradiation target face is illuminated by 
a light flux from the image of the light emitter 1 
via an optical integrator 1 0 that is a two- 
dimensional array of a plurality of microlenses. At 
this time, an optical device 8 which deflects an 
incident light flux in a given direction and can be 
inserted into and extracted from a light path is 
arranged between the elliptic mirror 2 and the 
optical integrator 10 so that the distribution of 
light intensity of the incidence face of the optical 
integrator 10 may be altered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Arrange a hght-emitting part near the 1st focus of an ellipse mirror, and the image of this 
light-emitting part is formed near the 2nd focus of this ellipse mirror through this ellipse mirror by the 
flux of light from this light- emitting part. When an irradiated plane is illuminated through the optical 
integrator which arranged two or more microlenses by the flux of light from the image of this light- 
emitting part two-dimensional, The lighting system characterized by arranging the optical element it can 
insert [ optical element ] from the inside of the optical path which deflects incoming beams in the 
predetermined direction between this ellipse mirror and an optical integrator, and changing the optical 
intensity distribution of the plane of incidence of this optical integrator into it. 
[Claim 2] Arrange a light-emitting part near the 1st focus of an ellipse mirror, and the image of this 
light-emitting part is formed near the 2nd focus of this ellipse mirror through this ellipse mirror by the 
flux of light from this light-emitting part. Image formation of the image of this hght-emitting part is 
carried out to the plane of incidence of an optical integrator which arranged two or more microlenses 
two-dimensional by the image formation system. When an irradiated plane is illuminated by the flux of 
light from the injection side of this optical integrator, The lighting system characterized by arranging the 
optical element it can insert [ optical element ] from the inside of the optical path which deflects 
incoming beams in the predetermined direction near the pupil surface of this image formation system, 
and changing the optical intensity distribution of the plane of incidence of this optical integrator. 
[Claim 3] The lighting system characterized by arranging the optical element it can insert [ optical 
element ] from the inside of the optical path which deflects incoming beams in the predetermined 
direction between this light source and an optical integrator, and changing the optical intensity 
distribution of the plane of incidence of this optical integrator into it by this optical element when 
illuminating an irradiated plane through the optical integrator which arranged two or more microlenses 
by the flux of light from the light source two-dimensional. 

[Claim 4] Claims 1 and 2 characterized by having a modification means to change whenever [ incident 
angle / of the flux of light to the plane of incidence of said optical integrator ], or 3 lighting systems. 
[Claim 5] Claims 1 and 2 characterized by having arranged the converging section material which 
passes much light by the periphery compared with a core near the injection side of said optical integrator 
removable, or 3 lighting systems. 

[Claim 6] Arrange a light-emitting part near the 1st focus of an ellipse mirror, and the image of this 
light-emitting part is formed near the 2nd focus of this ellipse mirror through this ellipse mirror by the 
flux of light from this light-emitting part. The pattern on the 1st body side is illuminated through the 
optical integrator which arranged two or more microlenses by the flux of light from the image of this 
light-emitting part two-dimensional. In case projection exposure of this pattern is carried out on the 2nd 
body side through projection optics, arrange the optical element it can insert [ optical element ] from the 
inside of the optical path which deflects incoming beams in the predetermined direction between this 
ellipse mirror and an optical integrator, and the optical intensity distribution of the plane of incidence of 
this optical integrator are changed into it. The projection aligner characterized by adjusting the optical 
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intensity distribution on the pupil surface of this projection optics. 

[Claim 7] Arrange a hght-emitting part near the 1st focus of an ellipse mirror, and the image of this 
hght-emitting part is formed near the 2nd focus of this ellipse mirror through this ellipse mirror by the 
flux of light from this hght-emitting part. Image formation of the image of this hght-emitting part is 
carried out to the plane of incidence of an optical integrator which arranged two or more microlenses 
two-dimensional by the image formation system. The pattern on the 1st body side is illuminated by the 
flux of light from the injection side of this optical integrator. In case projection exposure of this pattern 
is carried out on the 2nd body side through projection optics, arrange the optical element it can insert 
[ optical element ] from the inside of the optical path which deflects incoming beams in the 
predetermined direction near the pupil surface of this image formation system, and the optical intensity 
distribution of the plane of incidence of this optical integrator are changed. The projection aligner 
characterized by adjusting the optical intensity distribution on the pupil surface of this projection optics. 
[Claim 8] The pattern on the 1st body side is illuminated through the optical integrator which arranged 
two or more microlenses by the flux of light from the light source two-dimensional. In case projection 
exposure of this pattern is carried out on the 2nd body side according to projection optics, arrange the 
optical element it can insert [ optical element ] from the inside of the optical path which deflects 
incoming beams in the predetermined direction between this light source and an optical integrator, and 
the optical intensity distribution of the plane of incidence of this optical integrator are changed into it by 
this optical element. The projection aligner characterized by adjusting the optical intensity distribution 
on the pupil surface of this projection optics. 

[Claim 9] Claims 6 and 7 characterized by having a modification means to change whenever [ incident 
angle / of the flux of light to the plane of incidence of said optical integrator ], or 8 projection aligners. 
[Claim 10] Arrange a hght-emitting part near the 1st focus of an ellipse mirror, and the image of this 
light-emitting part is formed near the 2nd focus of this ellipse mirror through this ellipse mirror by the 
flux of light from this light-emitting part. When an irradiated plane is illuminated through the optical 
integrator which arranged two or more microlenses by the flux of light from the image of this light- 
emitting part two-dimensional, The 1st condition of the symmetry of revolution with the optical 
reinforcement of the plane of incidence of this optical integrator arrange the optical element which has at 
least two prism members it can insert [ members ] from the inside of the optical path which deflects 
incoming beams in the predetermined direction between this ellipse mirror and an optical integrator, and 
strong [ a part for a core ] against it, The lighting system characterized by choosing the 2nd condition of 
having a field strong against a circumference part compared with a part for a core. 
[Claim 1 1] Arrange a hght-emitting part near the 1st focus of an ellipse mirror, and the image of this 
light-emitting part is formed near the 2nd focus of this ellipse mirror through this ellipse mirror by the 
flux of light from this light-emitting part. Image formation of the image of this light-emitting part is 
carried out to the plane of incidence of an optical integrator which arranged two or more microlenses 
two-dimensional by the image formation system. When an irradiated plane is illuminated by the flux of 
light from the injection side of this optical integrator, The optical element which has at least two prism 
members it can insert [ members ] from the inside of the optical path which makes this a part of image 
formation system deflect incoming beams in the predetermined direction is arranged. The lighting 
system characterized by the optical reinforcement of the plane of incidence of this optical integrator 
choosing the 2nd condition that the amount of core has a field strong against a circumference part 
compared with a part for the 1st condition of the strong symmetry of revolution, and a core. 
[Claim 12] Arrange a light-emitting part near the 1st focus of an ellipse mirror, and the image of this 
light-emitting part is formed near the 2nd focus of this ellipse mirror through this ellipse mirror by the 
flux of light from this light-emitting part. The pattern on the 1st body side is illuminated through the 
optical integrator which arranged two or more microlenses by the flux of light from the image of this 
light-emitting part two-dimensional. When carrying out projection exposure of this pattern on the 2nd 
body side through projection optics, Arrange the optical element which has at least two prism members 
it can insert [ members ] from the inside of the optical path which deflects incoming beams in the 
predetermined direction between this ellipse mirror and an optical integrator, and the optical intensity 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.n... 7/28/2006 



JP,05-283317,A [CLAIMS] 



Page 3 of 3 



distribution of the plane of incidence of this optical integrator are changed into it. The projection aligner 
characterized by the optical reinforcement on the pupil surface of this projection optics choosing the 2nd 
condition that the amount of core has a field strong against a circumference part compared with a part 
for the 1st condition of the strong symmetry of revolution, and a core. 

[Claim 13] Arrange a light-emitting part near the 1st focus of an ellipse mirror, and the image of this 
light-emitting part is formed near the 2nd focus of this ellipse mirror through this ellipse mirror by the 
flux of light from this light-emitting part. Image formation of the image of this light-emitting part is 
carried out to the plane of incidence of an optical integrator which arranged two or more microlenses 
two-dimensional by the image formation system. The pattern on the 1st body side is illuminated by the 
flux of light from the injection side of this optical integrator. In case projection exposure of this pattern 
is carried out on the 2nd body side through projection optics, arrange the optical element which has at 
least two prism members it can insert [ members ] from the inside of the optical path which deflects 
incoming beams in the predetermined direction in this a part of image formation system, and the optical 
intensity distribution of the plane of incidence of this optical integrator are changed into it. The 
projection aligner characterized by the optical reinforcement on the pupil surface of this projection 
optics choosing the 2nd condition that the amount of core has a field strong against a circumference part 
compared with a part for the 1st condition of the strong symmetry of revolution, and a core. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the projection aligner which used a lighting system and it, this invention 
illuminates the pattern on a reticle side appropriately in the so-called stepper who is specifically the 
manufacturing installation of a semiconductor device, and relates to the lighting system with which high 
resolution was acquired easily, and the projection aligner using it. 
[0002] 

[Description of the Prior Art] Progress of the manufacturing technology of the latest semiconductor 
device is remarkable, and its progress of the ultra- fine processing technology accompanying it is also 
remarkable. Especially the optical processing technique is attained to the technique of micro processing 
of having submicron resolution bordering on manufacture of the semiconductor device of 1MDRAM. 
As a means which raises resolution, in the former many, exposure wavelength was fixed and the 
approach of enlarging NA (numerical aperture) of optical system was used. However, recently, exposure 
wavelength is changed into i line from g line, and the attempt which raises resolution by the exposing 
method using an ultrahigh pressure mercury lamp is also performed [ that it is various and ]. 
[0003] The resist process has developed similarly with development of the approach using g line and i 
line as exposure wavelength. In both this optical system and process, optical lithography has progressed 
rapidly conjointly. 

[0004] Generally it ia known that a stepper's depth of focus is in inverse proportion to the square of NA. 
If it is going to acquire submicron resolution for this reason, the trouble that the depth of focus becomes 
shallow with it will arise. 

[0005] On the other hand, the method of aiming at improvement in resolution is proposed [ that it is 
various and ] by using the light of the still shorter wavelength represented by the excimer laser. It is 
known that the effectiveness using the light of short wavelength has the effectiveness which is generally 
in inverse proportion to wavelength, and, as for focal progress, only the part which shortened 
wavelength becomes deep. 

[0006] The approach (phase shift method) using a phase shift mask as an approach of using the light of 
short-wavelength- izing, and also raising resolution is proposed [ that it is various and ]. Other parts tend 
to form in some conventional masks the thin film which gives the phase contrast of 1 80 degrees to 
passage light, and this approach tends to raise resolution to it, and is proposed by Levenson and others 
of IBM (U.S.). Generally Resolution RP is formula RP=kl, when wavelength is set to lambda and it sets 
kl and numerical aperture to NA for a parameter. It is shown by lambda/NA. Usually, parameter kl with 
which 0.7-0.8 are made into a practical use region According to the phase shift method, it is known that 
it will be sharply [ 0.35 ] improvable. 

[0007] Various things are known by the phase shift method and they are indicated in detail by the paper 
of Fukude for example, after Japanese micro device July, 1990 issue 108 page etc. 
[0008] However, in order to actually raise resolution using the phase shift mask of a spatial-frequency 
modulation mold, many troubles still remain. For example, the following are one of those serve as a 
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trouble in the present condition. 

The technique which forms the (b) . phase shift film is un-established. 
Development of optimal CAD for (b) . phase shift film is un-established. 
(Ha) Existence of the pattern which attaches . phase shift film and is not **. 
(**) — negative resist must be used in relation to . (Ha), 
(e) . inspection and a correction technique are un-established. 

[0009] For this reason, there are various failures in manufacturing a semiconductor device using this 
phase shift mask, and, now, it is actually very difficult for it. 

[0010] On the other hand, by constituting a lighting system appropriately, these people have proposed 
the aligner using the exposure approach and it which heightened resolution more by Japanese Patent 
Application No. No. (February 22, Heisei 3 application) 28631 [ three to ]. 
[0011] 

[Problem(s) to be Solved by the Invention] It sets to the aligner which these people proposed previously, 
and is mainly kl. The factor uses the illumination system which observed the field where the spatial 
frequency of the 0.5 neighborhoods is high. This illumination system has the deep depth of focus.in the 
place where spatial frequency is high. 

[0012] The definition ability of a pattern of the production process of an actual semiconductor integrated 
circuit is variously as various so as the process for which the high definition ability of a pattern is 
needed, and the process which is not needed. Therefore, the projection aligner which can respond to the 
demand to the definition ability called for original with each process is asked now. 
[0013] Since this invention corresponds to the integrated-circuit production process which has the 
routing counter which applies suitable lighting each time according to the pattern configuration and 
resolution which are made into the object which performs projection baking, namely, exceeds a 
maximum of 20, it can be changed easily, aiming at a deployment of the flux of light [ for the purpose of 
the illumination system of a conventional type, and the illumination system of a high resolving mold ], 
and aims at offer of the lighting system with which high resolution is acquired easily, and the projection 
aligner using it. 

[0014] Moreover, what used zona-orbicularis lighting as the different exposure approach of high 
resolution from the above is proposed by JP,61-91622,A. In this official report, as zona-orbicularis 
lighting and a method of usually not dropping use effectiveness of a beam of light in the case of a 
change-over with lighting, a cone lens is made removable in front of an optical integrator, and 
distribution of the light included in an optical integrator is made switchable in a circumference round 
ring shape and a central concentration mold by attachment and detachment of a cone lens. 
[0015] However, there is no effectiveness in the lighting system as which these people proposed this 
approach previously although there was effectiveness in zona-orbicularis lighting not much. Moreover, 
although the proposal which uses distribution of the light included in an optical integrator as a central 
concentration mold from a circumference round ring shape is proposed by JP,58-81813,A, JP,58- 
43416,A, JP,58-160914,A, and JP,59-143146,A, there is no effectiveness in the lighting system as which 
these people proposed these lighting systems previously although there was effectiveness in zona- 
orbicularis lighting not much. 

[0016] This invention aims at offer of the lighting system which can be illuminated without not only 
zona-orbicularis lighting but these people's reducing the use effectiveness of the flux of light also to the 
lighting system into which lighting is changed according to the pattern configuration proposed 
previously, and the projection aligner using it. 
[0017] 

[Means for Solving the Problem] The lighting system of this invention arranges a light-emitting part 
near the 1st focus of an ellipse (1-1) mirror. The image of this light-emitting part is formed near the 2nd 
focus of this ellipse mirror through this ellipse mirror by the flux of light from this light-emitting part. 
When an irradiated plane is illuminated through the optical integrator which arranged two or more 
microlenses by the flux of light from the image of this light-emitting part two-dimensional, It is 
characterized by arranging the optical element it can insert [ optical element ] from the inside of the 
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optical path which deflects incoming beams in the predetermined direction between this ellipse mirror 
and an optical integrator, and changing the optical intensity distribution of the plane of incidence of this 
optical integrator into it. 

[0018] (1-**) Arrange a light-emitting part near the 1st focus of an ellipse mirror, and form the image of 
this light-emitting part near the 2nd focus of this ellipse mirror through this ellipse mirror by the flux of 
light from this light- emitting part. Image formation of two or more microlenses is carried out for the 
image of this light-emitting part to the plane of incidence of the arranged two-dimensional optical 
integrator by the image formation system. When an irradiated plane is illuminated by the flux of light 
from the injection side of this optical integrator, It is characterized by arranging the optical element it 
can insert [ optical element ] from the inside of the optical path which deflects incoming beams in the 
predetermined direction near the pupil surface of this image formation system, and changing the optical 
intensity distribution of the plane of incidence of this optical integrator. 

[0019] (1-**) In case an irradiated plane is illuminated through the optical integrator which arranged 
two or more microlenses by the flux of light from the light source two-dimensional, it is characterized 
by arranging the optical element it can insert [ optical element ] from the inside of the optical path whieh 
deflects incoming beams in the predetermined direction between this light source and an optical 
integrator, and changing the optical intensity distribution of the plane of incidence of this optical 
integrator into it by this optical element. 

[0020] (1-**) Arrange a light-emitting part near the 1st focus of an ellipse mirror, and form the image of 
this light-emitting part near the 2nd focus of this ellipse mirror through this ellipse mirror by the flux of 
light from this light-emitting part. When an irradiated plane is illuminated through the optical integrator 
which arranged two or more microlenses by the flux of light from the image of this light-emitting part 
two-dimensional, The 1st condition of the symmetry of revolution with the optical reinforcement of the 
plane of incidence of this optical integrator arrange the optical element which has at least two prism 
members it can insert [ members ] from the inside of the optical path which deflects incoming beams in 
the predetermined direction between this ellipse mirror and an optical integrator, and strong [ a part for a 
core ] against it, It is characterized by choosing the 2nd condition of having a field strong against a 
circumference part compared with a part for a core. 

[0021] (1-**) Arrange a light-emitting part near the 1st focus of an ellipse mirror, and form the image of 
this light-emitting part near the 2nd focus of this ellipse mirror through this ellipse mirror by the flux of 
light from this light-emitting part. Image formation of the image of this light-emitting part is carried out 
to the plane of incidence of an optical integrator which arranged two or more microlenses two- 
dimensional by the image formation system. When an irradiated plane is illuminated by the flux of light 
from the injection side of this optical integrator, The optical element which has at least two prism 
members it can insert [ members ] from the inside of the optical path which makes this a part of image 
formation system deflect incoming beams in the predetermined direction is arranged. Optical 
reinforcement of the plane of incidence of this optical integrator is characterized by choosing the 2nd 
condition that the amount of core has a field strong against a circumference part compared with a part 
for the 1st condition of the strong symmetry of revolution, and a core. 

[0022] Moreover, the projection aligner of this invention arranges a light-emitting part near the 1 st focus 
of an ellipse (1-HE) mirror. The image of this light-emitting part is formed near the 2nd focus of this 
ellipse mirror through this ellipse mirror by the flux of light from this light-emitting part. The pattern on 
the 1st body side is illuminated through the optical integrator which arranged two or more smile lenses 
by the flux of light from the image of this light-emitting part two-dimensional. In case projection 
exposure of this pattern is carried out on the 2nd body side through projection optics, arrange the optical 
element it can insert [ optical element ] from the inside of the optical path which deflects incoming 
beams in the predetermined direction between this ellipse mirror and an optical integrator, and the 
optical intensity distribution of the plane of incidence of this optical integrator are changed into it. It is 
characterized by adjusting the optical intensity distribution on the pupil surface of this projection optics. 
[0023] Arrange a light-emitting part near the 1st focus of an ellipse mirror, and the image of this light- 
emitting part is formed near the 2nd focus of this ellipse mirror through this ellipse mirror by the flux of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/28/2006 



JP,05-283317,A [DETAILED DESCRIPTION] 



Page 4 of 12 



light from this light-emitting part. (1-TO) Image formation of the image of this light-emitting part is 
carried out to the plane of incidence of an optical integrator which arranged two or more microlenses 
two-dimensional by the image formation system. The pattern on the 1st body side is illuminated by the 
flux of light from the injection side of this optical integrator. In case projection exposure of this pattern 
is carried out on the 2nd body side through projection optics, arrange the optical element it can insert 
[ optical element ] from the inside of the optical path which deflects incoming beams in the 
predetermined direction near the pupil surface of this image formation system, and the optical intensity 
distribution of the plane of incidence of this optical integrator are changed. It is characterized by 
adjusting the optical intensity distribution on the pupil surface of this projection optics. 
[0024] (1-**) Illuminate the pattern on the 1st body side through the optical integrator which arranged 
two or more microlenses by the flux of light from the light source two-dimensional. In case projection 
exposure of this pattern is carried out on the 2nd body side according to projection optics, arrange the 
optical element it can insert [ optical element ] from the inside of the optical path which deflects 
incoming beams in the predetermined direction between this light source and an optical integrator, and 
the optical intensity distribution of the plane of incidence of this optical integrator are changed into it by 
this optical element. It is characterized by adjusting the optical intensity distribution on the pupil surface 
of this projection optics. 

[0025] (1-**) Arrange a light-emitting part near the 1st focus of an ellipse mirror, and form the image of 
this light-emitting part near the 2nd focus of this ellipse mirror through this ellipse mirror by the flux of 
light from this light-emitting part. The pattern on the 1st body side is illuminated through the optical 
integrator which arranged two or more microlenses by the flux of light from the image of this light- 
emitting part two-dimensional. When carrying out projection exposure of this pattern on the 2nd body 
side through projection optics, Arrange the optical element which has at least two prism members it can 
insert [ members ] from the inside of the optical path which deflects incoming beams in the 
predetermined direction between this ellipse mirror and an optical integrator, and the optical intensity 
distribution of the plane of incidence of this optical integrator are changed into it. Optical reinforcement 
on the pupil surface of this projection optics is characterized by choosing the 2nd condition that the 
amount of core has a field strong against a circumference part compared with a part for the 1st condition 
of the strong symmetry of revolution, and a core. 

[0026] (1-**) Arrange a light-emitting part near the 1st focus of an ellipse mirror, and form the image of 
this light-emitting part near the 2nd focus of this ellipse mirror through this ellipse mirror by the flux of 
light from this light-emitting part. Image formation of the image of this light-emitting part is carried out 
to the plane of incidence of an optical integrator which arranged two or more microlenses two- 
dimensional by the image formation system. The pattern on the 1st body side is illuminated by the flux 
of light from the injection side of this optical integrator. In case projection exposure of this pattern is 
carried out on the 2nd body side through projection optics, arrange the optical element which has at least 
two prism members it can insert [ members ] from the inside of the optical path which deflects incoming 
beams in the predetermined direction in this a part of image formation system, and the optical intensity 
distribution of the plane of incidence of this optical integrator are changed into it. Optical reinforcement 
on the pupil surface of this projection optics is characterized by choosing the 2nd condition that the 
amount of core has a field strong against a circumference part compared with a part for the 1st condition 
of the strong symmetry of revolution, and a core. 
[0027] 

[Example] Drawing 1 is the outline block diagram showing one example of the projection aligner which 
used the lighting system of this invention, and it, and is the example which applied this invention to the 
projection mold aligner of the contraction mold called a stepper. 

[0028] The light-emitting part la is arranged near the 1st focus of the ellipse mirror 2 by the light source 
of the ultrahigh pressure mercury lamp of high brightness with which one in drawing emits ultraviolet 
rays, far ultraviolet rays, etc. 

[0029] It is condensed by the ellipse mirror 2, and the light emitted from the light source 1 reflects by 
the cold mirror 3, and forms image (light-emitting part image) lb of light-emitting part 1 a near [ 4 ] the 
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2nd focus of the ellipse mirror 2. A cold mirror 3 consists of multilayers, and ultraviolet radiation is 
reflected while making infrared light mainly penetrate. 

[0030] 101 is an image formation system, and it has two lens systems 5 and 9, and they are carrying out 
image formation to plane-of-incidence 10a of the optical integrator 10 through the optical element 8 
which mentions later light-emitting part image lb formed near [ 4 ] the 2nd focus. The optical element 8 
has the prism member 6 which consists of the cone prism which makes incoming beams change in the 
predetermined direction, and the parallel plate 7 made to inject incoming beams as it is. 
[0031] 8 a is an attachment component, and it is constituted so that the prism member 6 and the parallel 
plate 7 of an optical element 8 may be changed alternatively and may be arranged in an optical path. 
When the parallel plate 7 is in an optical path, the image formation system 101 is a injection side, and 
serves as a tele cent rucksack. The optical element 8 is located near the pupil surface of the image 
formation system 101. 

[0032] Two or more microlenses are arranged two-dimensional, and the optical integrator 10 constitutes 
them, and forms secondary light source 10c near [ the ] the injection side 10b. 11 is converging section 
material and has the device in which the opening configuration of owner Perilla frutescens (L.) Britton 
var. crispa (Thunb.) Decne. is changed in an optical path in two or more opening members. The 
converging section material 1 1 is arranged to secondary light source 10C to the field to which the 
dispersed secondary light sources do not overlap. 

[0033] 14a is a lens system, condenses the flux of light from injection side 10b of the optical integrator 
10, and is illuminating the reticle 15 which is the irradiated plane laid in the reticle stage 16 with 
collimator lens 14b through the converging section material 1 1 and a mirror 13. Lens system 14a and 
collimator lens 14b constitute the condenser lens 14. 

[0034] 17 is projection optics and is carrying out contraction projection on the 1 8th page of the wafer 
which laid the pattern drawn on the reticle 15 in the wafer chuck 19. 20 is a wafer stage and is laying the 
wafer chuck 19. In this example, secondary light source 10C near the injection side 10b of the optical 
integrator 10 is formed near the pupil 17a of projection optics 17 with the condenser lens 14. 
[0035] In this example, while changing alternatively the prism member 6 of an optical element 8, or the 
parallel plate 7 into an optical path according to directivity, a resolving line width, etc. of a pattern of a 
reticle 15, the opening configuration of the converging section material 1 1 is changed if needed. **** is 
performing [ high resolution ] projection exposure like the lighting which the optical intensity 
distribution of secondary light source images formed in pupil surface 17a of projection optics 17 by this 
were changed, and was proposed by above-mentioned Japanese Patent Application No. No. 28631 
[ three to ]. 

[0036] Next, while changing the optical intensity distribution of plane-of-incidence 10a of the optical 
integrator 10 by using an optical element 8 in this example, the modification approach of the optical 
intensity distribution of secondary light source images formed in pupil surface 17a of projection optics 
17 is explained. 

[0037] Drawing 2 and drawing 3 are the important section schematic diagrams when developing the 
optical path from the ellipse mirror 2 of drawing 1 respectively to the optical integrator 10. The mirror 3 
is omitted in drawing 2 and drawing 3 . Drawing 2 and drawing 3 show the case where change each 
elements 6 and 7 of an optical element 8, and the optical intensity distribution of plane-of-incidence 10a 
of the optical integrator 1 0 are made to change. 

[0038] Drawing 2 shows the case where the prism member 6 of the optical elements 8 has been arranged 
for the case where the parallel plate 7 of the optical elements 8 has been arranged in an optical path, in 
an optical path by drawing 3 . 

[0039] The illumination system of drawing 2 is the case (the 1st condition) where projection which 
seldom mainly needed high resolution but made the depth of focus deep is performed, and is the same 
lighting as the former. The illumination system of drawing 3 is the case (the 2nd condition) where 
projection by which it is characterized [ of this invention ] and which mainly needs high resolution is 
performed. 

[0040] Drawing 2 (C) and drawing 3 (C) show typically the optical intensity distribution in plane-of- 
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incidence 10a of the optical integrator 10, respectively. The part of the slash in drawing is the field 
where optical reinforcement is strong compared with other fields. Drawing 2 (B) and drawing 3 (B) are 
the explanatory views having shown distribution of the optical reinforcement I in alignment with X shaft 
orientations shown in drawing 2 (C) and drawing 3 (C), respectively. 

[0041 ] In drawing 2 , the parallel plate 7 of an optical element 8 is arranged in an optical path, and 
image formation of the light-emitting part image lb formed in the 2nd focus 4 of the ellipse mirror 2 is 
carried out to plane-of-incidence 10a of the optical integrator 10 by the image formation system 101. As 
shown in drawing 2 (B) at this time, the optical intensity distribution of the direction of X in plane-of- 
incidence 10a of the optical integrator 10 serve as the symmetry of revolution of an abbreviation gauss 
mold. 

[0042] In drawing 3 , the prism member 6 of an optical element 8 is arranged in an optical path, and as 
the optical intensity distribution in plane-of-incidence 10a of the optical integrator 10 are shown in 
drawing 3 (B) and drawing 3 (C), the optical-axis part serves as weak optical intensity distribution of the 
shape of a ring strong in the circumference. This reason is explained below. 

[0043] Drawing 4 shows typically arrangement with plane-of-incidence 10a of the parallel plate 7 of 
drawing 2 (A), a lens system 9, and the optical integrator 10. Setting to this example, the optical distance 
of plane-of-incidence 10a of a before [ the parallel plate 7 and a lens system 9 ] side principal point 
location and a backside [ a lens system 9 ] principal point location, and the optical integrator 10 is the 
focal distance of a lens system 9 fO When it carries out, it is distance fO, respectively. It arranges so that 
it may become. 

[0044] At this time, it is an include angle alpha 0 about the parallel plate 7. Incidence quantity tl from 
the optical axis to plane-of-incidence 10a of the flux of light to inject It is set to tl =f0 and tanalphaO. It 
is the height from the optical axis of the outermost flux of light which passes the parallel plate 7 SO 
When it carries out, the incident angle beta to optical integrator plane-of-incidence 10a is [0045]. 
[Equation 1] 

fl=tan_1 &) 

It becomes. 

[0046] Therefore, when the include angle of the flux of light is shaken in the location (before [ a lens 
system 9 ] side focal plane) of the parallel plate 7, only an incidence location can be changed, without 
changing the incident angle to plane-of-incidence 10a of the optical integrator 10. 

[0047] In this example, the optical-axis part has changed into the weak light intensity distribution of the 
shape of a ring strong at a periphery in plane-of-incidence 10a of the optical integrator 10 by the above 
optical principle by changing from the parallel plate 7 to the prism member 6 which consists of cone 
prism. 

[0048] Since the optical intensity distribution in plane-of-incidence 10a of the optical integrator 10 are 
equivalent to the optical intensity distribution of the effective light source formed in pupil surface 17a of 
projection optics 17, they form the optical intensity distribution of the effective light source with strong 
optical reinforcement in the circumference part by changing from the parallel plate 7 to the prism 
member 6 compared with a part for a core (optical-axis part) on the pupil surface of projection optics 17. 

[0049] In addition, in this example, the converging section material 1 1 is formed near the injection side 
10b of the optical integrator 10, and this converging section material 1 1 has the device in which the 
opening configuration of owner Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. can be made 
to change two or more openings into arbitration. The opening configuration of this converging section 
material 1 1 is made equivalent to the configuration of secondary light source images formed in pupil 
surface 1 7a of projection optics 1 7. For example, it has opening which passes much light by the 
periphery compared with a core. 

[0050] The desired effective light source configuration has been acquired in this example, aiming at a 
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deployment of the flux of light by using together modification of the opening configuration of the 
converging section material 1 1 as the change to the prism member 6 of an optical element 8, or the 
change to the prism member 6. In this example (Even if it, in addition, does not form especially the 
converging section material 1 1 in this example, the purpose of this invention can be attained.) By the 
above configurations It considers as the configuration it is indicated like [ when the minimum line width 
of the pattern of a reticle 15 is comparatively large ] the conventional lighting system that proposed by 
previous Japanese Patent Application No. No. 28631 [ three to ] by drawing 2 (A). He is trying for the 
optical intensity distribution of plane-of- incidence 10a of the optical integrator 10 to serve as a gauss 
mold (the 1st condition). 

[0051] Moreover, the lighting system for high resolving is realized by considering as the configuration 
shown by drawing 3 (A), when the minimum line width of a pattern is small, making it the optical 
intensity distribution of plane-of-incidence 10a of the optical integrator 10 become ring-like, and 
changing the opening configuration of the converging section material 1 1 (the 2nd condition). 
[0052] In addition, inserting the parallel plate 7 in the 1st condition of drawing 2 (A) It is for 
suppressing the optical-path-length difference between a lens system 5 and a lens system 9 to the 
minimum compared with the condition of having inserted the prism member 6 2nd in the state of 
drawing 3 (A). The prism member 6 is thin or, sometimes, it may omit this parallel plate 7 that it is 
uninfluential to the optical-character ability after the optical integrator 10 etc. in the place which 
changed somewhat the optical-path-length difference between a lens system 5 and a lens system 9. 
[0053] Drawing 5 and drawing 6 are the explanatory views having shown the relation between the 
location (injection quantity, SI, and S2) of the flux of light which passes the parallel plate 7 when 
changing the focal distance f of the lens system 9 which constitutes the image formation system 101 in 
this example, and the incidence quantity (the height tl from an optical axis, and t2) in plane-of-incidence 
10a of the optical integrator 10 to a deflection angle (alpha 1 and alpha 2). 

[0054] It sets to drawing 5 and is the focal distance of a lens system 9 fl When it carries out, it is tl =fl 
tanalphal. It is materialized. Moreover, it sets to drawing 6 and is the focal distance of a lens system 9 
f2 When it carries out, it is t2 =f2 tanalpha2. It is materialized. 

[0055] if the large focal distance f of a lens system 9 is taken as shown in these formulas — the location 
of the parallel plate 7 — setting — incidence location tl of height predetermined in the small deflection 
angle alpha with plane-of-incidence 10a of the optical integrator 10 It can obtain. This means that the 
include angle (prism angle) of the prism member 6 in the 2nd condition can be made small, if the large 
focal distance f of a lens system 9 is taken. The image formation system 101 out of which aberration 
cannot come so easily by this can be obtained. The lens system 9 is set as a focal distance from which a 
PURUZUMU angle becomes 5 degrees - about 20 degrees on balance with the magnitude of the prism 
member 6 in fact. 

[0056] As long as the prism member 6 of the optical element 8 in this invention is a member which 
deflects not only cone prism but incoming beams in the predetermined direction, it may be what kind of 
configuration. For example, multiple drill prism, such as 8 pyramid prism shown in 4 pyramid prism 
shown in drawing 7 (A) or drawing 8 (A), may be used. 

[0057] Drawing 7 (B) and drawing 8 (B) express typically the optical intensity distribution of plane-of- 
incidence 10a of the optical integrator 10 when using drawing 7 (A) and the prism member of drawing 8 
(A) respectively. Compared with the part of others [ shadow area / in drawing ], optical reinforcement is 
strong. 

[0058] In addition, in this invention, the prism member 6 may constitute the parallel plate 7, and three or 
more kinds of the prism members and parallel plates other than two kinds of changes of the prism 
member 6 switchable like an example 1 . 

[0059] In this invention, 4 pyramid prism like drawing 7 (A) may be rotated centering on an optical axis, 
and the optical intensity distribution of the shape of a ring like drawing 3 (C) may be made by carrying 
out time smoothing. 

[0060] Moreover, the light source 1 may be moved in the direction of an optical axis at the same time it 
changes a prism member, and area size with strong optical reinforcement may be changed. 
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[0061] Drawing 9 is some important section schematic diagrams of the example 2 of this invention. 
[0062] In this example, compared with the example 1 of drawing 1 , a half mirror 30 is formed into a 
front (light source 1 side) optical path, it differs in that incidence of a part of flux of light from the image 
formation system 101 is carried out to photodetectors 31 (CCD, quadrisection sensor, etc.), and other 
configurations are the same than the optical integrator 10. 

[0063] In this example, while measuring indirectly the optical intensity distribution in plane-of- 
incidence 10a of the optical integrator 10, it is made to act as the monitor of the optical intensity 
distribution. This is adjusting fluctuation of the optical reinforcement in plane-of-incidence 10a, and 
optical intensity distribution. 

[0064] If an optical element 6 is rotated to an optical axis or the device which carries out eccentricity to 
an optical axis is used in this example, it will become possible to change the optical intensity 
distribution in plane-of-incidence 10a of the optical integrator 10 into a desired form. 
[0065] Drawing 10 is some important section schematic diagrams of the example 3 of this invention. 
[0066] In this example, while equipping with the prism member 6 into an optical path compared with 
the example 1 of drawing 1 , it differs in that the plane-of-incidence 10a side of the optical integrator 10 
is equipped with the lens system 33 from which a focal distance differs instead of a lens system 9, and 
other configurations are the same. 

[0067] In this example, light was centralized on the narrower field of plane-of-incidence 10a of the 
optical integrator 10, and the optical intensity distribution of a desired form have been acquired. 
[0068] Next, an optical operation of this example is explained using drawing 1 1 and drawing 12 . 
[0069] Drawing 1 1 and drawing 12 show typically the optical path from the optical element 8 (the prism 
member 6 or parallel plate 7) to the optical integrator 10. Drawing 13 and drawing 14 show optical 
intensity distribution in plane-of-incidence 10a of the optical integrator 10 at that time. 
[0070] Drawing 1 1 (A) is arrangement when illuminating the conventional method in an example 1 . the 
include angle of the beam of light which can generally carry out incidence to the optical integrator 10 — 
being decided — **** — the case of drawing 11 (A) — the include angle — theta 1 it is . For the optical 
system before the optical integrator 10, whenever [ to the optical integrator 10 / incident angle ] is an 
include angle theta 1. It is designed so that it may not exceed. Whenever [ condensing ] will be restricted 
from Lagrange Helmholtz's invariant, for example, the optical intensity distribution in plane-of- 
incidence 10a of the optical integrator 10 at this time cannot improve whenever [ condensing ] from 
drawing 13 (A). When it is going to obtain whenever [ condensing / beyond this ], whenever [ to the 
optical integrator 10 / incident angle ] is an include angle theta 1. It will exceed. 

[0071] Drawin g 1 1 (B) is in the condition which inserted the prism member 6 into the optical path in the 
example 1. The optical intensity distribution of plane-of-incidence 10a at this time are shown in drawing 
13 (B). probe index SI to plane-of-incidence 10a of the flux of light at this time whenever [ maximum 
incident angle / which can be set ] — drawing 1 1 (A) — the same — theta 1 it is . however, the effective 
flux of light include angle of the flux of light which actually carries out incidence — theta 2 it is . 
[0072] The maximum incident angle can be made small by putting in an optical element 32 (prism and 
field lens) ahead of plane-of-incidence 10a here, as shown in drawing 12 (A). The optical intensity 
distribution of plane-of-incidence 10a at this time are shown in drawing 14 (A). 
[0073] Since a leeway is given in the maximum angle of incidence here, if the focal distance of the 
optical system from the prism member 6 to the optical integrator 1 0 is shortened, whenever 
[ condensing / higher ] can be obtained. Drawing 12 (B) is the example which raised whenever 
[ condensing ] using the optical principle. At this time, optical intensity distribution are drawing 13 (B). 
In drawing 12 (B), in order to acquire the optical intensity distribution of a ring form, the prism angle of 
the prism member 6 is large. 

[0074] In this example, a bias produces the incident angle in plane-of-incidence 10a of the optical 
integrator 10 by having inserted the prism member 6, as shown above, without the maximum incident 
angle changing. By amending the bias and performing optimization of whenever [ incident angle ], a 
leeway is given in an incident angle, and whenever [ condensing ] is raised until the incident angle turns 
into a marginal incident angle. 
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[0075] Insertion of prism (when the prism member 6 is cone prism and it is cone prism and square drill 
prism, it is square drill prism), insertion of an aspheric lens, or these concomitant use are applicable as 
the concrete means zoom-izing of the optical system from the prism member 6 to the optical integrator 
10, change-izing of said optical system, and ahead of the optical integrator 10. 

[0076] Drawing 15 is some important section schematic diagrams of the example 4 of this invention. 
[0077] In this example, compared with the example 1 of drawing 1 , an optical element 8 (location of the 
prism member 6 or the parallel plate 7) is shifted from the pupil of the image formation system 101, it 
differs in that change the focal distance of a lens system 9 and condensing-ization of the optical intensity 
distribution in plane-of- incidence 10a of the optical integrator 10 is attained, and other configurations 
are the same. 

[0078] In drawing 15 , P expresses the pupil surface of a lens system 9. Drawing 15 (A) shows the 
lighting condition of the 1 st condition in an example 1 , and the incident angle to the optical integrator 1 0 
is theta. Drawing 15 (B) shows the lighting condition of the 2nd condition in the example 1, and this 
incident angle is the same theta as drawing 11 (A). When the prism member 6 is shifted from a pupil 
surface P and the diameter of the flux of light in the Pth page is made small like drawing 15 (C) at this 
time, this incident angle theta' is the include angle theta 2 of drawing 11 (A) and (B). It can do small. 
****-condensing of optical intensity distribution [in/ this example changes the collecting point distance 
of a lens system 9 at this time, and / plane-of-incidence 10a of the optical integrator 10 ] — Guanghua is 
attained. 

[0079] Drawing 16 is the important section schematic diagram of the example 5 of this invention. 
[0080] The points which this example deleted the lens system 5 which constitutes the image formation 
system 101 compared with the example 1 of drawing 1 , and opening 2a of the ellipse mirror 2 was 
made to carry out image formation to plane-of-incidence 10a of the optical integrator 10 according to a 
lens system 9, and have arranged the optical element 8 near the 2nd focus of the ellipse mirror 2 differ, 
and other configurations are the same. 

[0081] That is, in the example of drawing 1 , the light-emitting part la image of the light source 1 was 
formed on plane-of-incidence 10a of the optical integrator 10, and the optical element 8 was formed near 
the image formation location (location of the image of opening 2a) of opening 2a of the ellipse mirror 2 
between the light source 1 and the optical integrator 10. 

[0082] On the other hand, in this example, the image of opening 2a of the ellipse mirror 2 was formed 
on plane-of-incidence 10a of the optical integrator 1 0, and the optical element 8 is formed near the 
image formation location (the 2nd focal location of the ellipse mirror 2) of light-emitting part la 
between the light source 1 and the optical integrator 10. 

[0083] Moreover, in this example, the before [ a lens system 9 ] side focal location and the 2nd focal 
location of the ellipse mirror 2 carried put abbreviation coincidence, the light from light-emitting part 
image lb formed in the 2nd focus was changed into the almost parallel flux of light according to the lens 
system 9, and it has turned on plane-of-incidence 10a of the optical integrator 10. In addition, when the 
prism member 6 is inserted, the four parallel flux of lights have turned on plane-of-incidence 10a of the 
optical integrator 10 from the lens system 9. 

[0084] Drawing 17 is the important section schematic diagram of the example 6 of this invention. 
[0085] Compared with the example 1 of drawing 1 , this example arranges at least two prism members 
6a and 6b in the direction of an optical axis, and constitutes an optical element 8 in it. In case the optical 
intensity distribution of plane-of-incidence 10a of the optical integrator 10 are changed Namely, when 
considering as the 2nd condition, while equipping with an optical element 8 (prism members 6a and 6b) 
into an optical path As a part of lens system 9a which constitutes the image formation system 101 is 
exchanged for other lens system 9b and the incident angle to plane-of-incidence 10a of the chief ray 
outside a shaft becomes small, it differs in that the deployment of the flux of light was aimed at, and 
other configurations are the same, and it is **. 

[0086] He arranges lens system 9a in an optical path, and is trying for the optical reinforcement of 
plane-of-incidence 10a of the optical (optical element 8 is not used at this time.) integrator 10, i.e., the 
optical reinforcement in pupil surface 17a of projection optics 17, to serve as the symmetry of revolution 
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with the amount of strong core in the 1st condition as lighting at this example. 

[0087] And arrange lens system 9b from which a focal distance differs instead of lens system 9a while 
arranging an optical element 8 (prism members 6a and 6b) in an optical path, change into the 2nd 
condition, and it is made for the incident angle of the chief ray to plane-of-incidence 1 Oof optical 
integrator 10a a to become small. He is trying for the optical reinforcement of plane-of-incidence 10a, 
i.e., the optical reinforcement in pupil surface 17a of projection optics 17, to have a field strong against a 
circumference part compared with a part for a core. 

[0088] Next, the different description from the example 1 on the configuration of this example is 
explained about a core. 

[0089] In drawing 17 , a lens system 5 condenses the flux of light from light-emitting part image lb 
formed near [ 4 ] the 2nd focus, and is injecting it as the parallel flux of light. The image formation 
system 101 (a lens system 5 and lens system 9a) is a injection side, and serves as a tele cent rucksack. 
Some [ at least ] lens systems of a condenser lens 14 have become movable in the direction of an optical 
axis, and, thereby, are adjusting the optical intensity distribution of plane-of-incidence 10a of the optical 
integrator 10. 

[0090] In this example, it responds to directivity, a resolving line width, etc. of a pattern of a reticle 15. 
While changing lens system 9a which is a part of image formation system 101 to the optical element 8 
and lens system 9b containing the prism members 6a and 6b of two sheets and changing the optical 
intensity distribution in plane-of-incidence 10a of the optical integrator 10 The opening configuration of 
the converging section material 1 1 is changed if needed, and the optical intensity distribution of 
secondary light source images formed in pupil surface 17a of projection optics 17 are changed. 
[0091] Next, while changing the optical intensity distribution of plane-of-incidence 10a of the optical 
integrator 10 by using an optical element 8 in this example, the modification approach of the optical 
intensity distribution of secondary light source images formed in pupil surface 17a of projection optics 
1 7 is explained. 

[0092] Drawing 18 and drawing 19 are the important section schematic diagrams when developing the 
optical path from the ellipse mirror 2 of drawing 17 respectively to the optical integrator 10. The mirror 
3 is omitted in drawing 18 and drawing 19 . Drawing 18 and drawing 19 show the case where change 
each element of an optical element 8 and the optical intensity distribution of plane-of-incidence 10a of 
the optical integrator 10 are made to change. 

[0093] Drawing 18 shows the case where removed lens system 9a for the case where lens system 9a has 
been arranged in an optical path, by drawing 19 , instead the prism members 6a and 6b of an optical 
element 8 and lens system 9b have been arranged in an optical path. 

[0094] The illumination system of drawing 18 is the case (the 1st condition) where projection which 
seldom mainly needed high resolution but made the depth of focus deep is performed, and is the same 
lighting as the former. The illumination system of drawing 19 is the case (the 2nd condition) where 
projection by which it is characterized [ of this invention ] and which mainly needs high resolution is 
performed. 

[0095] Drawing 18 (B) and drawing 19 (B) show typically the optical intensity distribution in plane-of- 
incidence 10a of the OPUTESHI cull integrator 10, respectively. The part of die slash in drawing is the 
field where optical reinforcement is strong compared with other fields. This drawing shows distribution 
of the optical reinforcement I in alignment with X shaft orientations. 

[0096] Drawing 20 (A), (B), and (C) show typically the situation of the beam of light which carries out 
incidence to the optical integrator 10 in each system of drawing 18 and drawing 19 . **theta shows 
among drawing the range (include angle) of the beam of light which can carry out incidence to the 
optical integrator 10 (outgoing radiation can be carried out to the optical integrator 10, without being 
kicked after incidence). The part of the gridline in **** expresses with the optical integrator 10 the part 
with optical larger reinforcement than that of the beam of light which carries out incidence. 
[0097] Drawing 18 (A) shows the optical arrangement at the time of the usual lighting condition. At this 
time, the optical intensity distribution of plane-of-incidence 10a of the optical integrator 10 are 
distribution near Gaussian distribution as shown in drawing 18 (B), and whenever [ that incident angle ] 
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has become like drawing 20 (A). When performing lighting for high resolutions in this condition, there 
is the approach of inserting the diaphragm 121 which has embarrassment 121a as shown in drawing 21 
ahead [ of the optical integrator 10 / the back or ahead ]. However, since only the flux of light of the 
slash section of the optical intensity-distribution Fig. of drawing 18 (A) can be used in this case, an 
illuminance falls remarkably. 

[0098] So, in this example, as shown in drawing 19 (A), lens system 9a is exchanged for lens system 9b 
with a more small focal distance (when the focal distance of lens system 9b is set to f9b, each optical 
path of prism 6a, lens system 9b and lens system 9b, and plane-of-incidence 10a of the optical integrator 
1 0 is arranged, respectively so that it may be set to f9b), and the optical intensity distribution in plane- 
of-incidence 10a of the optical integrator 10 are carried out like drawing 19 (B). 

[0099] And as whenever [ beam-of-light incident angle ] (whenever [ incident angle / of an axial outdoor 
daylight bundle ]) becomes small like drawing 20 (C), it is made to carry out incidence to the optical 
integrator 10 by inserting prism member 6b with a suitable prism include angle just before the optical 
integrator 10 efficiently. He is trying for this to use most incoming beams as illumination light. 
[0100] In this example, lighting for high resolutions is performed by taking optical arrangement like 
drawing 19 (A) on the basis of the above principles, without seldom dropping the illuminance in respect 
of an exposure. 

[0101] The prism members 6a and 6b prepared in a part of image formation 101 in this example may be 
multiple drill prism and 4 pyramid prism as shown by drawing 8 other than 4 pyramid prism. 
[0102] each lens which constitutes lens system 9a although the case where lens system 9a of drawing 18 
(A) which is in the usual lighting condition was exchanged for lens system 9b of drawing 19 (A) which 
is in the lighting condition for high resolutions in this example was explained ~ moving — the same 
condition as lens system (zoom-izing) 9b — you may make — a part ~ zoom-izing — or you may 
constitute so that parts may be exchanged. 

[0103] Moreover, the drawing 121 for high resolutions as shown in drawing 21 may be attached if 
needed, and it is not necessary to attach it. Moreover, although the focal distance of lens system 9a is 
changed in order to change the scale factor of the image formation system 101 in this example, the focal 
distance of a lens system 5 may be changed and both a lens system 5 and lens system 9a may be 
changed. 

[0104] In this example, if the usual lighting condition (the 1st condition) and the lighting condition for 
high resolutions (the 2nd condition) are changed, the illuminance homogeneity (illuminance 
nonuniformity) in respect of an exposure may change to axial symmetry by the difference in the optical 
intensity distribution of plane-of-incidence 10a of the optical integrator 10. In such a case, by moving 
some lenses of optical system 14 in the direction of an optical axis, aberration, such as distortion, was 
changed and the illuminance nonuniformity symmetrical with a shaft in a lighting side is amended. 
[0105] In the above-mentioned example, although the reticle 1 5 is arranged as a lighting side after 
optical system 14, the image formation system 14 may be arranged between optical system 14 and a 
reticle 15, and the conjugation side of the reticle 15 in the image formation system 14 may be 
illuminated. 

[0106] Drawing 22 is some important section schematic diagrams of the example 7 of this invention. 
[0107] It differs in that this example forms a half mirror 43 between the optical integrator 10 and an 
irradiated plane 15 compared with the example 1 of drawing 1 , and the light exposure in an irradiated 
plane was detected, and other configurations are substantially the same. 

[0108] In drawing 22 , 44 is a reticle side, or a reticle and a field [ **** ]. Moreover, 45 is a pinhole and 
is optically put on the location [ **** ] with the field 44. 31 is photodetectors (CCD, quadrisection 
sensor, etc.). 

[0 1 09] In this example, it can act as the monitor of the effective light source distribution at the core of an 
irradiated plane by taking such a configuration. Moreover, it is also possible to act to coincidence as the 
monitor of the light exposure in an irradiated plane in a photodetector 3 1 in this example. 
[01 10] In addition, although the case where the half mirror 43 had been arranged between lens system 
13a and collimator lens 14b in this example was shown, as long as a half mirror 43 is between the 
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optical integrator 10 and an irradiated plane 15, it may be arranged anywhere. 
[0111] 

[Effect of the Invention] According to this invention, the lighting system in which the optimal projection 
exposure of high resolution is possible, and the projection aligner using it are attained by choosing the 
illumination system which suited this pattern in consideration of the fineness of the pattern on the reticle 
side which carries out projection exposure, directivity, etc. 

[0112] moreover, the illumination system of the former when exposing the pattern which is not so fine 
according to this invention — while remaining as it is and being able to use, when exposing a fine 
pattern, the effectiveness that the big depth of focus is obtained using the lighting system with which 
loss of the quantity of light can demonstrate high resolving easily few is acquired. 
[0113] Moreover, since the image engine performance can be controlled by deformation of only an 
illumination system and constraint is not added to projection optics, a Ughting system with the 
effectiveness that the main properties of optical system, such as the property of distortion and the image 
surface, did not change to adding deformation variously, but are stable in the illumination system, and 
the projection aligner using it can be attained. 

[Translation done.] 



http ://www4 . ipdl . ncipi . go j p/cgi-b in/tran_web_cgi_ejj e 7/2 8/20 06 



